Activity of topotecan, a new topoisomerase I inhibitor, against human tumor colony-forming units in vitro.
Topotecan [(S)-9-dimethylaminomethyl(10-hydroxy-camptothecin), NSC 609699, SK&F 104864A], a semisynthetic analogue of the natural product camptothecin, is a cell cycle-specific drug that exerts antineoplastic activity through inhibition of topoisomerase I. Currently, topotecan is undergoing phase I and early phase II clinical trials. The dose-limiting toxicity for topotecan is myelosuppression. Our purpose was to determine plasma concentrations and exposure times necessary for optimal clinical activity and tumor types that may be responsive in phase II clinical studies of topotecan. A soft-agar cloning system assay was used to determine the in vitro effects of topotecan against cells from biopsy specimens of colorectal, breast, lung, ovarian, renal cell, and gastric cancers and cancers of unknown primary origin. We studied 141 freshly explanted tumor specimens, using 1-hour exposure to topotecan, and 80 were studied using continuous exposure. A decrease in tumor colony formation resulting from drug exposure was considered an in vitro response if survival of colonies was up to 50% of that in controls. With 1-hour exposure, in vitro responses were seen in 10% and 25% of assessable tumor specimens at final topotecan concentrations of 1.0 and 10.0 micrograms/mL, respectively. With continuous exposures at concentrations of 0.1 and 1.0 micrograms/mL, in vitro response rates were 34% and 76%, respectively. Specific activity was seen against colorectal, breast, non-small-cell lung, ovarian, and renal cell cancers, with responses observed in 27%, 25%, 32%, 39%, and 83%, respectively, of assessable tumor specimens after continuous exposure to 0.1 micrograms/mL topotecan. A subset of tumor specimens resistant to doxorubicin or fluorouracil was sensitive to topotecan, and the difference in sensitivity was statistically significant. In addition, some of the tumor specimens resistant to cyclophosphamide and etoposide were also sensitive to topotecan. Topotecan appears to be active in vitro against a variety of human tumors, including a subgroup resistant in vitro to standard antineoplastic agents. If plasma levels of 0.1 micrograms/mL can be achieved for prolonged periods of time in ongoing clinical trials, topotecan should have substantial clinical activity. Further clinical development of topotecan is warranted.